DOCUMENT BINDING APPARATUS 



Background of the Invention 

Field of the Invention 

The present invention relates to a document binding 
apparatus constituted to be connected to a printer 
apparatus such as a page printer, a copying machine or a 
facsimile and to automatically bind a print paper 
discharged from the printer apparatus. 

More specifically, the present invention relates to 
the following with respect to a document binding apparatus: 

- a paper feeding mechanism of a document binding 
apparatus which leads in a paper and discharges the paper 
after binding by means of one motor; 

- a paper feeding mechanism of a document binding 
apparatus which can enhance the stability of paper feed; 

- a paper arranging mechanism of a document binding 
apparatus in which positions are arranged in longitudinal 
and transverse directions by means of one motor; 

- a document binding apparatus to bind a document 
with a fixed electromotive stapler; and 

- a binding table of a document binding apparatus 
for preventing misalignment of a paper. 

Description of the Related Art 

It is convenient that a printer apparatus such as a 
page printer, a facsimile or a copying machine has a 



document binding function of automatically binding and 
discharging a printed document. A large-sized copying 
machine having an electromotive stapler provided therein 
and serving to carry out a document binding process has 
already been put into practical use. It is supposed that a 
document binding apparatus having a simple structure which 
can be externally attached to the printer apparatus can 
enhance a business processing efficiency. In the case in 
which such a document binding apparatus is to be concretely 
implemented; however, it is a matter of course that the 
size of a mechanism section should be reduced as much as 
possible. Further, it is necessary to have a structure 
capable of removing a jammed paper as a countermeasure to 
be taken against a paper jamming accident in addition to a 
document binding function. 

Summary of the Invention 

A technical problem to be solved arises in order to 
provide a document binding apparatus which can be connected 
to the printer apparatus as described above and the 
invention has a first object to solve the problem. 

Further, there is a technical problem to be solved 
in order to provide a paper feeding mechanism having a 
reasonable structure suitable for a reduction in the size 
of the document binding apparatus, and the invention has a 
second object to solve the problem. 



When concretely implementing such a document 
binding apparatus, it is necessary to provide a paper lead- 
in roller mechanism for feeding a paper discharged from a 
printer apparatus onto a binding table and a paper 
discharge roller mechanism for discharging the bound paper 
from a document binding apparatus process table. In a 
mechanism for holding and feeding a paper between a pair of 
rollers, however, when the termination of the paper passes 
through the pair of rollers so that feeding force is not 
applied, the paper is stopped. Consequently, there is a 
possibility that the paper might be incompletely fed into 
the binding table and might be incompletely discharged from 
the binding table. Therefore, there is a technical problem 
to be solved in order to reliably feed the paper to a 
predetermined position, and the invention has a third 
object to solve the problem. 

Moreover, there is a technical problem to be solved 
in order to provide a paper arranging mechanism having a 
reasonable structure suitable for a reduction in the size 
of the document binding apparatus, and the invention has a 
fourth object to solve the problem. 

Further, when concretely implementing such a 
document binding apparatus, as mentioned above, it is 
necessary to reduce the size of a mechanism section as much 
as possible. A copying machine with a conventional 
document binding function has such a structure that an 



electromotive stapler is moved with respect to a paper 
arranged on a binding table or the paper is moved to the 
position of the electromotive stapler and is thus arranged. 

Consequently, there is a problem in that a mechanism for 
moving the electromotive stapler or a mechanism for moving 
the paper is required, resulting in a complexity and large 
size of a paper binding mechanism. 

Therefore, there is a technical problem to be 
solved in order to provide a small-sized document binding 
apparatus which can be externally attached to a printer 
apparatus, and the invention has a fifth object to solve 
the problem. 

Moreover, when concretely implementing such a 
document binding apparatus, a paper discharged from a 
printer apparatus is sequentially led onto a binding table 
in the document binding apparatus by means of a paper lead- 
in roller mechanism, and the led paper is arranged by a 
paper arranging mechanism and is bound by an electromotive 
stapler. In this case, generally, the surface of the 
binding table formed of plastics has a low coefficient of 
friction and is easy to slip. Therefore, when the paper is 
to be continuously fed onto the binding table, there is a 
possibility that a second paper might push a first paper 
put on the binding table forward and the position of the 
first paper might be shifted. If the inclination angle of 
the binding table is increased, there is no possibility 



that the misalignment might be caused. If the inclination 
angle is increased, the height of the document binding 
apparatus is increased, which is not preferable for the 
document binding apparatus reguiring a reduction in a size. 

Therefore, there is a technical problem to be 
solved in order to reduce the height of the document 
binding apparatus as much as possible and to prevent the 
misalignment of the paper put on the binding table, and the 
invention has a sixth object to solve the problem. 

Further, there is a technical problem to be solved 
in order to provide a document binding apparatus capable of 
being externally attached to a printer apparatus and easily 
removing a paper in the case of . a paper jam, and the 
invention has a seventh object to solve the problem. 

The invention is proposed to attain the first 
object and provides a document binding apparatus formed to 
be externally attached to a printer apparatus such as a 
page printer, a facsimile or a copying machine, including: 
a paper lead-in roller mechanism for leading a paper 
discharged from the printer apparatus onto a binding table 
in the document binding apparatus; a paper arranging 
mechanism for aligning a position of the paper put on the 
binding table; an electromotive stapler for binding a 
vicinity of a corner portion of the paper put on the 
binding table; a paper discharge roller mechanism for 
discharging the paper put on the document binding table to 



a stack tray; and a control device for sequence controlling 
the paper lead-in roller mechanism, the paper arranging 
mechanism, the electromotive stapler and the paper 
discharge roller mechanism, wherein a series of operations 
are executed, in which the paper discharged from the 
printer apparatus is led onto the binding table and the 
paper put on the binding table is arranged, and the 
arranged paper is bound through a staple and the bound 
paper is discharged onto the stack tray. 

Moreover, there is provided the document binding 
apparatus including control means provided with a sensor 
for detecting a paper discharged from the printer apparatus 
and serving to start the paper lead-in roller mechanism in 
response to an ON signal of the paper detecting sensor, to 
start the paper arranging mechanism in response to an OFF 
signal of the paper detecting sensor, to compare an OFF 
continuation time taken after the paper detecting sensor is 
turned OFF with a reference time, to start the 
electromotive stapler when the OFF continuation time 
exceeds the reference time, and to start the paper 
discharge roller mechanism after the staple process. 

Furthermore, there is provided the document binding 
apparatus including control means for starting the 
electromotive stapler when the number of ON operations of 
the paper detecting sensor is two or more and the OFF 
continuation time taken after the paper detecting sensor is 



turned OFF exceeds the reference time, and for starting the 
paper discharge roller mechanism after the staple process. 

In addition, the invention is proposed to attain 
the second object and provides a paper feeding mechanism of 
a document binding apparatus formed to be externally 
attached to a printer apparatus such as a page printer, a 
facsimile or a copying machine in which a paper discharged 
from the printer apparatus is sequentially led onto a 
binding table in the document binding apparatus through a 
paper lead-in roller mechanism, the led paper is arranged 
by a paper arranging mechanism and is bound by an 
electromotive stapler, and the bound paper is discharged by 
a paper discharge roller mechanism, 

wherein a gear train for driving a paper lead-in 
roller and a paper discharge roller by means of one paper 
feeding motor is provided, a gear is attached to a shaft of 
a rotatable link arm through a torque limiter, the gear is 
engaged with a gear for paper discharge, the paper 
discharge roller is attached to a tip portion of the link 
arm, and the gear and the paper discharge roller are 
coupled through power transmitting means such as an 
intermediate gear or a timing belt, 

wherein, when the paper feeding motor is rotated in 
a forward direction, the paper lead-in roller is rotated in 
a forward direction to lead in a paper and the tip of the 
link arm is rotated in such a direction as to separate from 



a paper feeding path so that the paper discharge roller 
separates from a driven roller for paper discharge, and 

wherein, when the paper feeding motor is reversely 
rotated, the tip of the link arm is rotated in a direction 
of the paper feeding path so that the paper discharge 
roller comes in contact with the driven roller for paper 
discharge by pressure and the paper discharge roller is 
rotated in a forward direction, thereby discharging the 
paper . 

Moreover, the invention is proposed to attain the 
third object and provides a paper feeding mechanism of a 
document binding apparatus formed to be externally attached 
to a printer apparatus such as a page printer, a facsimile 
or a copying machine in which a paper discharged from the 
printer apparatus is sequentially led onto a binding table 
in the document binding apparatus by means of a paper lead- 
in roller mechanism, the led paper is arranged by a paper 
arranging mechanism and is bound by an electromotive 
stapler, and the bound paper is discharged by a paper 
discharge roller mechanism, 

wherein a paper lead-in driven roller provided in 
contact with a paper lead-in roller has a gear-shaped 
section . 

Further, the invention is proposed to attain the 
fourth object and provides a paper arranging mechanism of a 
document binding apparatus formed to be externally attached 



to a printer apparatus such as a page printer, a facsimile 
or a copying machine in which a paper discharged from the 
printer apparatus is seguentially led onto a binding table 
in the document binding apparatus by means of a paper lead- 
in roller mechanism, the led paper is arranged by a paper 
arranging mechanism and is bound by an electromotive 
stapler, and the bound paper is discharged by a paper 
discharge roller mechanism, the paper arranging mechanism 
including: 

a paper arranging pusher formed to be protruded 
from one of left and right wall surfaces of the binding 
table into the binding table and to be retreated therefrom; 
a cam mechanism for reciprocating the paper arranging 
pusher; a paper arranging rotation brush mechanism provided 
between left and right wall surfaces of the binding table; 
and a gear train for driving the cam mechanism and the 
paper arranging rotation brush mechanism by means of one 
motor, wherein a side surface of the paper introduced into 
the binding table is pushed by the paper arranging pusher 
to carry out alignment in a transverse direction and a 
surface of the paper is swept by the paper arranging 
rotation brush to carry out alignment in a longitudinal 
direction. 

Moreover, the invention is proposed to attain the 
fifth object and provides a document binding apparatus 
formed to be attached to and removed from or to be provided 



in a printer apparatus such as a page printer, a facsimile 
or a copying machine in which a paper discharged from the 
printer apparatus is seguentially led onto a binding table 
in the document binding apparatus by means of a paper lead- 
in roller mechanism, and the led paper is arranged by a 
paper arranging mechanism and is bound by an electromotive 
stapler, and the bound paper is discharged by a paper 
discharge roller mechanism, 

wherein the electromotive stapler is fixed into 
such a position that it hits on a corner portion of the 
paper put on the binding table, and a side edge portion of 
the paper enters a portion between a clincher and a driver 
of the electromotive stapler and runs during the paper 
lead-in, and the corner portion of the paper accumulated on 
the binding table is bound by the electromotive stapler. 

Further, the invention is proposed to attain the 
sixth object and provides a binding table of a document 
binding apparatus formed to be externally attached to a 
printer apparatus such as a page printer, a facsimile or a 
copying machine in which a paper discharged from the 
printer apparatus is sequentially led onto a binding table 
in the document binding apparatus by means of a paper lead- 
in roller mechanism, and the led paper is arranged by a 
paper arranging mechanism and is bound by an electromotive 
stapler, and the bound paper is discharged by a paper 
discharge roller mechanism, 
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wherein a non-slip member having a high coefficient 
of friction such as a rubber sheet is stuck onto or coated 
over a surface of the binding table or a non-slip 
processing is directly carried out over the surface, 
thereby preventing misalignment of the arranged paper. 

The invention is proposed to attain the seventh 
object and provides a document binding apparatus formed to 
be externally attached to a printer apparatus such as a 
page printer, a facsimile or a copying machine in which a 
paper discharged from the printer apparatus is sequentially 
led onto a binding table in the document binding apparatus 
by means of a paper lead-in roller mechanism, and the led 
paper is arranged by a paper arranging mechanism and is 
bound by an electromotive stapler, and the bound paper is 
discharged by a paper discharge roller mechanism, 

wherein a paper lead-in roller, a paper discharge 
roller and a paper arranging rotation brush are provided on 
an openable cover assembled into a main case of the 
document binding apparatus, and gears provided on 
respective shafts of the paper lead-in roller, the paper 
discharge roller and the paper arranging rotation brush are 
engaged with a gear for paper lead-in, a gear for paper 
discharge and a gear for paper arrangement which are 
provided in the main case to transmit a power in a state 
that the cover is closed. 

Further, according to the present invention, a 



method of binding a document by a document binding 
apparatus externally attached to a printer apparatus is 
proposed. The method includes the steps of: leading a 
paper discharged from the printer apparatus; aligning a 
position of the paper; binding the paper; and discharging 
the paper, wherein said steps of leading the paper, 
aligning the position of the paper, binding the paper and 
discharging the paper are sequentially executed. 

Brief Description of the Drawings 

Fig. 1 is a perspective view showing a state that a 
document binding apparatus is mounted on a printer 
apparatus according to an embodiment of the invention. 

Fig. 2 is a perspective view showing a state that a 
cover of the document binding apparatus mounted on the 
printer apparatus is opened. 

Fig. 3 is a perspective view showing a state that 
the cover of the document binding apparatus mounted on the 
printer apparatus is opened. 

Fig. 4 is a perspective view showing an arrangement 
of a mechanism for the document binding apparatus. 

Fig. 5 is a perspective view showing a paper lead- 
in mechanism and a paper discharge mechanism. 

Fig. 6 is a sectional view showing the paper lead- 
in mechanism and the paper discharge mechanism, and 

Fig. 7 is an explanatory view showing the actions 
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of a paper lead-in driven roller and a paper discharge 
driven roller. 

Fig. 8 is a sectional view showing the document 
binding apparatus. 
5 Fig. 9 is a sectional view showing the operation of 

the paper lead-in mechanism. 

Fig. 10 is a sectional view showing the operation 
of the paper discharge mechanism. 

j»& 

Q Fig. 11 is a sectional view showing the positional 

H 10 relationship between an electromotive stapler and a paper 

Hi guide . 

ill 

%j Fig. 12 is a sectional view showing a state in 

g which the cover is opened. 

Fig. 13 is an enlarged sectional view showing a 
Z is binding table portion having non-slip means. 

iU Fig. 14 is an enlarged sectional view showing the 

binding table portion having no non-slip means. 

Fig. 15 is a perspective view showing a paper 
arranging mechanism. 
20 Fig. 16 is a plan view showing the document binding 

apparatus . 

Fig. 17 is a plan view showing the document binding 
apparatus, illustrating the operation of a paper arranging 
pusher. 

25 Fig. 18 is a sectional view showing the operation 

of a paper arranging rotation brush. 
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Fig. 19 is a sectional view showing a state that 

the cover is opened. 

Fig. 20 is a timing chart representing the 

operation of the document binding apparatus. 

Fig. 21 is a timing chart representing the 

operation of the document binding apparatus. 

Fig. 22 is a timing chart representing the 

operation of the document binding apparatus. 

Detailed Description of the Preferred Embodiments 

An embodiment of the invention will be described 
below in detail with reference to the drawings. Figs. 1 to 
3 are views showing a laser beam printer LBP and a document 

•it 

! ;: f binding apparatus 1 as seen from the back side, and the 

document binding apparatus 1 is set onto the laser beam 
printer LBP and covers a paper discharge port on the upper 
surface of the laser beam printer LBP and a stack tray. A 
housing of the document binding apparatus 1 is constituted 
by a main case 2 and an openable cover 3 attached to the 
rear part of the main case 2, and the main case 2 includes 
a power section, a control circuit, a motor and the like. 

As shown in Fig. 2, three gears seen in the 
vicinity of the left end of the main case 2 with the cover 
3 opened are a gear 4 for paper discharge, a gear 5 for 
paper lead-in and a gear 6 for paper arrangement from the 
left, and the respective gears 4, 5 and 6 are engaged with 
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gears 7, 8 and 9 provided on the cover 3 shown in Fig. 3 
and transmit a power to the cover 3 side when the cover 3 
is closed. 

As shown in Fig. 2, two rollers 10 and 11 are 
provided in parallel with the main case 2, and an outside 
roller acts as a driven roller 10 for paper lead-in and an 
inside roller acts as a driven roller 11 for paper 
discharge. An electromotive stapler 12 provided in the 
vicinity of the right end of the main case 2 is attached at 
an angle of 45 degrees in a paper delivery direction in 
order to obliguely punch a staple in the corner portion of 
a document, and the edge portion of the paper passes 
through a portion between a clincher and a driver which are 
vertically opposed in the tip portion of the electromotive 
stapler 12. 

As shown in Fig. 3, a paper lead-in roller 13 (an 
upper part in the drawing) and a paper discharge roller 14 
(a lower part in the drawing) are provided on the internal 
surface of the cover 3 and a paper arranging rotation brush 
15 formed of rubber is provided between the two rollers 13 
and 14, and the respective gears 7, 8 and 9 on the left end 
are engaged with the gear 4 for paper discharge, the gear 5 
for paper lead-in and the gear 6 for paper arrangement on 
the main case 2 side when the cover 3 is closed. Moreover, 
the back face of the cover 3 is provided with a rib-shaped 
paper guide 3a to be positioned immediately before the 



electromotive stapler 12 when the cover is closed. 

Fig. 4 shows the positional relationship between a 
driving mechanism provided on the main case 2 side and the 
paper lead-in roller 13, the paper discharge roller 14 and 
the paper arranging rotation brush 15 which are provided on 
the cover 3 side, and 16 denotes a paper feeding motor for 
driving the paper lead-in roller 13 and the paper discharge 
roller 14 and a part of a paper arranging motor 17 is shown 
ahead thereof (on the left in the drawing) . 

Fig. 5 shows a paper lead-in roller mechanism and a 
paper discharge roller mechanism, and the gear 4 for paper 
discharge to be driven through a reduction gear train from 
the paper feeding motor 16 is engaged with the gear 7 
provided on the cover 3 side. The gear 7 is attached to a 
shaft 19 through a torque limiter 18 of a friction clutch 
type or the like, and a shaft 14a of the paper discharge 
roller 14 is rotatably attached to the tip of a link arm 20 
extended rearward from both ends of the shaft 19. An 
intermediate gear 21 attached to the middle of the link arm 
20 is engaged with the gear 7, and a gear pulley 22 
provided coaxially with the intermediate gear 21 and a gear 
pulley 23 provided coaxially with the paper discharge 
roller 14 are coupled to each other through a timing belt 
24. Moreover, the gear 5 for paper lead-in on the main 
case 2 side (which is hidden behind the gear for paper 
discharge in Fig. 5) is engaged with the gear 8 on the end 



of the paper lead-in roller 13. As shown in Fig. 9, a 
torsion coil spring S is attached to the link arm 20 and 
the link arm 20 is energized in such a direction that the 
paper discharge roller 14 on the tip separates from the 
driven roller 11 for paper discharge. 

Fig. 6 shows a paper feeding mechanism for a 
document binding apparatus according to the invention, in 
which the paper lead-in driven roller 10 provided in 
contact with the paper lead-in roller 13 and the paper 
discharge driven roller 11 provided in contact with the 
paper discharge roller 14 have the sectional shapes of a 
gear. In a state that the cover 3 is closed, the paper 
lead-in roller 13 and the paper lead-in driven roller 10 
always come in contact with each other. As will be 
described below, the paper discharge roller 14 is brought 
down from a standby position set above the paper discharge 
driven roller 11 and comes in contact with the paper 
discharge driven roller 11 during the paper discharge. 

The paper lead-in driven roller 10 and the paper 
discharge driven roller 11 have the sectional shapes of a 
gear. During paper lead-in and paper discharge as shown in 
Fig. 7, therefore, the termination of a paper P is caught 
on the teeth of the driven roller 10 or 11 and is further 
pushed in a feeding direction when the paper gets out of a 
pair of upper and lower rollers 10 and 13 or 11 and 14. 
Therefore, the paper can be reliably discharged from a pair 
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of rollers. It is desirable that the paper lead-in roller 
13 and the paper discharge roller 14 should be formed of a 
high frictional material such as synthetic rubber and the 
paper lead-in driven roller 10 and the paper discharge 
driven roller 11 should be made of a low frictional 
polymeric resin such as polyethylene or polyacetal in order 
to maintain the rectilinearity of the paper and to prevent 
paper sticking. 

Next, description will be given to the operations 
of the paper lead-in roller mechanism and the paper 
discharge roller mechanism. In Fig. 8 and the subsequent 
drawings, the sectional shapes of the paper lead-in driven 
roller 10 and the paper discharge driven roller 11 which 
are gear-shaped are simplified to have circular sections. 

In Fig. 8, the document binding apparatus 1 is set 
onto a stack tray ST of the laser beam printer LBP and a 
paper guide 25 protruded downward from a lower face in the 
rear portion of the document binding apparatus 1 is opposed 
to a paper discharge port E of the laser beam printer LBP. 
A paper discharged from the paper discharge port E advances 
upward along the paper guide 25 and enters a guide slot 2 6 
on the lower surface of the document binding apparatus 1 so 
that a lever 27a of a paper detecting sensor 27 is pushed, 
resulting in the start of the document binding apparatus 1. 

As shown in Fig. 9, when an ON signal of the paper 
detecting sensor 27 is input, the paper feeding motor 16 is 
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normally driven so that the paper lead-in roller 13 is 
rotated in a forward direction (a paper lead-in direction) 
through the gear 5 for paper lead-in and the link arm 20 is 
rotated in an upward direction through the gear 4 for paper 
discharge so that the paper discharge roller 14 is raised 
to such a position as not to come in contact with the 
driven roller 11 for paper discharge in a lower portion. 
Also after the link arm 20 hits on an upper stopper 28 and 
is thereby stopped, the gear 4 for paper discharge is 
continuously rotated by the slip of the torque limiter 18 
shown in Fig. 5 and the paper discharge roller 14 is 
reversely rotated through the intermediate gear 21 and the 
timing belt 24. 

When the tip of a paper P discharged from the laser 
beam printer reaches a portion between the paper lead-in 
roller 13 and the driven roller 10 for paper lead-in, the 
paper P is interposed between the two rollers 13 and 10 and 
is thus led into the document binding apparatus 1, and the 
termination portion of the paper P is dropped onto a 
binding table 29 of the document binding apparatus 1 when 
the paper P passes through the two rollers 13 and 10. 
After printing is completed, paper arrangement is carried 
out by means of the paper arranging mechanism and a binding 
process is carried out by means of the electromotive 
stapler 12 as will be described below and the paper feeding 
motor 16 is then driven reversely. 



As shown in Fig. 10, when the paper feeding motor 
16 is reversely rotated, the link arm 20 is rotated in a 
downward direction against the torsion coil spring S and 
the bound paper P is interposed between the paper discharge 

5 roller 14 and the driven roller 11 for paper discharge, and 
the paper discharge roller 14 is normally rotated to feed 
the paper P forward so that the paper P is dropped from the 
binding table 29 onto a stack tray 30. 

Figs. 11 and 12 show the positional relationship 

10 between the electromotive stapler 12 and the paper guide 
3a, and the base of the electromotive stapler 12 and the 
upper surface of a driver section 12a are almost on the 
level with the surface of the binding table 29, and a 
clincher section 12b positioned above the driver section 

is 12a is opposed to the driver section 12a. As shown in Fig. 
11, the paper guide 3a formed on the back face of the cover 
3 is positioned immediately before the clincher section 12b 
in a paper transfer direction, and an apex of the paper 
guide 3a which is protruded downward from the back face of 

20 the cover 3 is set in a lower position than the clincher 
section 12b. Accordingly, the corner portion of the tip of 
the paper led in through the guide slot 2 6 of the main 
frame 2 is guided toward the underside of the clincher 
section 12b along the surface of the paper guide 3a. 

25 Therefore, the corner portion of the tip of the paper can 
be prevented from hitting on the side surface of the 
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clincher section 12b and being thus bent or a paper jam can 
be prevented from being caused. Conseguently, the paper 
can reliably pass through a portion between the clincher 
section 12b and the driver section 12a. 

Fig. 13 shows the details of the binding table 29, 
in which a non-slip sheet FS (for example, a sheet formed 
of rubber such as butyl rubber or polybutadiene rubber or 
another polymeric visco-elastic material) having a high 
coefficient of friction is stuck onto the surface of the 
binding table 29. Alternatively, a sheet having a sand 
paper-like surface or a carpet-shaped sheet meshed opposite 
to such a direction that the paper is easily shifted may be 
stuck, or a substance having a high coefficient of friction 
may be coated over the surface of the binding table 29, and 
furthermore, a non-slip processing such as mat finishing 
may be carried out over the surface of the binding table 
29. 

As described above, in the document binding 
apparatus to be externally attached to the printer 
apparatus, a whole height is to be reduced as much as 
possible, and an increase in the inclination angle of the 
binding table is restricted. In the case in which non-slip 
means is not provided on the binding table 29 having a 
small inclination angle as in the document binding 
apparatus 1, a coefficient of friction of the binding table 
29 of the main case to be a plastic mold is low and a slip 



is easily caused- Therefore, a second paper P2 fed onto 
the binding table 29 pushes a first paper PI put on the 
binding table forward so that the position of the first 
paper PI is shifted in some cases as shown in Fig. 14. 

On the other hand, in the case in which the non- 
slip sheet FS is provided on the surface of the binding 
table 29 as shown in Fig. 13, there is no possibility that 
the position of the first paper PI might be shifted because 
the frictional force of the paper and the non-slip sheet FS 
is greater than that of the papers even if the second paper 
P2 fed onto the binding table 29 rubs the first paper PI 
put on the binding table. 

Fig. 15 shows the paper arranging mechanism in 
which a cylindrical cam 32 is attached to the shaft of an 
intermediate gear 31 in the reduction gear train reaching 
the gear 6 for paper arrangement through the paper 
arranging motor 17. A paper arranging pusher 33 is 
attached to the frame of the document binding apparatus 1 
and is energized in a central direction (a right direction) 
through a compression coil spring 34 so that a leg portion 
33a on a lower surface elastically comes in contact with 
the cylindrical cam 32. The initial rotation position 
(standby position) of the cylindrical cam 32 is controlled 
by the detection signal of a photosensor 35. 

In a standby state shown in Fig. 15, the paper 
arranging pusher 33 is pressed down in an outer direction 
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through the cylindrical cam 32 and is reciprocated to move 
forward in the central direction and to move backward in 
the outer direction when the cylindrical cam 32 is rotated 
once, and pushes the paper P fed onto the binding table 29 
as shown in Fig. 16 against a left side wall 291 of the 
binding table 29 as shown in Fig. 17, thereby carrying out 
alignment in a transverse direction every time the paper P 
is fed into the binding table 29. 

The gear 9 attached to the shaft 15a of the paper 
arranging rotation brush 15 in the cover 3 is engaged with 
the gear 6 for paper arrangement on the main case 2 side 
and is rotated in a reverse direction to the rotation 
direction of the paper lead-in roller 13 as shown in Fig. 
18, and the paper arranging rotation brush 15 formed of 
rubber sweeps the surface of the paper P fed onto the 
binding table 29 and pushes the paper P against a wall 
surface in the rear part of the binding table 2 9 and 
arranges the position of the paper P in a longitudinal 
direction . 

Then, the electromotive stapler 12 is driven to 
bind the paper after the paper arranging process and the 
paper feeding motor 16 is inverted from normal rotation to 
reverse rotation as described above, and the paper P is 
interposed between the paper discharge roller 14 and the 
driven roller 11 for paper discharge after the staple 
process and is thus fed from the binding table 29 onto the 
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stack tray 30 as shown in Fig. 10. 

As shown in Figs. 15 and 18, an idler gear 3 6 is 
engaged with the gear 9 provided on the shaft 15a of the 
paper arranging rotation brush 15 provided on the cover 3 

5 and a tension coil spring 38 is provided on a crank pin 37 
formed on the side surface of the idler gear 3 6 and one 
point of the cover 3. The paper arranging pusher 33 and 
the paper arranging rotation brush 15 are linked through a 
series of driving gear trains and both of them are 

10 cooperatively operated so that the paper arrangement is 
carried out. 

The idler gear 36 is rotated interlockingly with 
the paper arranging rotation brush 15 and the tension coil 
spring 38 expands and contracts with the rotation of the 

is crank pin 37. A state that the tip of the paper arranging 
rotation brush 15 is turned forward as shown is set to be 
an initial rotation position (a standby position) , and the 
paper arranging rotation brush 15 is rotated once for each 
cycle of the paper arranging operation. The rotation 

20 position of the crank pin 37 is set in such a position that 
the tension coil spring 38 contracts most greatly when the 
paper arranging rotation brush 15 is set in the initial 
rotation position. 

When a paper jam is caused, the cover 3 is opened 

25 to remove the jammed paper. If the gear 9 of the shaft 15a 
of the paper arranging rotation brush 15 separates from the 
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gear 6 for paper arrangement on the main case 2 side when 
the cover 3 is opened as shown in Fig. 19, the idler gear 
3 6 and the paper arranging rotation brush 15 are returned 
to the initial rotation position by the tensile force of 
the tension coil spring 38. Consequently, when the cover 3 
is closed, the paper arranging rotation brush 15 is set in 
the initial rotation position and a document binding work 
can be thus restarted. 

Next, description will be given to the operation 
cycle of the document binding apparatus 1 in accordance 
with a timing chart of Fig. 20. Fig. 20 shows the 
operations of the paper detecting sensor 27, the paper 
feeding motor 16, the paper arranging motor 17 and the 
electromotive stapler 12. The output signal of the paper 
detecting sensor 27 is ON until one paper discharged from 
the LBP reaches the paper detecting sensor 27 and then 
passes therethrough and an ON signal indicative of the 
number of times corresponding to the number of the papers 
is output. 

When the ON signal of the paper detecting sensor 27 
is input to a control section in the standby state, the 
control section outputs a normal rotation signal to the 
paper feeding motor driving circuit to start the paper 
feeding motor 16 and the paper discharged from the printer 
apparatus is fed to the binding table 29. The output 
signal of the paper detecting sensor 27 is turned OFF when 
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the paper passes through the paper detecting sensor 27, and 
the control section outputs a normal rotation signal to the 
paper arranging motor driving circuit after a certain time 
T3 since the output signal is turned OFF and the paper 
arranging motor 17 is started to arrange the paper put on 
the binding table 29. 

While the paper feeding motor 16 is stopped after a 
certain time T2 since the output signal of the paper 
detecting sensor 27 is turned OFF, a next paper is 
discharged from the printer apparatus and the output of the 
paper detecting sensor 27 is turned ON, and the paper 
feeding motor 16 is then started again to lead in the 
paper. Thus, the above paper lead-in operation and paper 
arranging operation are repeated. 

When the printing is completed so that the output 
signal of the paper detecting sensor 27 is turned OFF and 
the OFF state continues for a reference time T REF (a 
reference time set to be longer than a time gap Tl during 
the paper discharge of the printer apparatus) or more, a 
driving signal is output to the electromotive stapler 
driving circuit and the paper put on the binding table 2 9 
is bound through the electromotive stapler 12. 
Subsequently, the electromotive stapler 12 is stopped and 
the paper feeding motor 16 is then driven reversely to 
discharge the paper put on the binding table 29 to the 
stack tray 30, thereby completing an operation for one 
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cycle. The reference time T REF can be changed according to 
a printing process speed (ppm) of the printer apparatus. 

Fig. 21 shows the case in which the printing 
process speed of the printer apparatus is high and the time 
gap Tl taken till the discharge of the next paper after the 
paper discharge is shorter than a time T2 in Fig. 20 (a 
time taken until the output signal of the paper detecting 
sensor is turned OFF and the paper feeding motor 16 is then 
stopped) (Tl < T2) . In this case, although the paper 
feeding motor 16 continues the normal rotation until a 
first paper turns ON the paper detecting sensor 27 and a 
last paper is completely led in, the paper arranging motor 
17 is started to execute the paper arrangement every time 
the paper detecting sensor 27 is turned OFF in a gap 
provided while the printer apparatus discharges the papers 
one by one. In the same as in the case of Fig. 20, the 
printing is completed and the paper detecting sensor 27 is 
then turned OFF, and a staple process is carried out by the 
electromotive stapler 12 and a paper discharging process is 
carried out by the reverse rotation of the paper feeding 
motor 16 after an OFF time exceeds the reference time T REF . 

Fig. 22 shows the case in which the number of 
papers to be printed is one sheet. One sheet of paper is 
led into the binding table 29 and the paper arranging motor 
16 is started to arrange the paper put on the binding table 
29. In the case in which the count number of the ON signal 
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of the paper detecting sensor 27 is less than two, a 
driving signal is not output to the electromotive stapler 
12 even if the time taken after the paper detecting sensor 
27 is turned OFF passes the reference time T REF , and the 
5 paper feeding motor 16 is driven reversely to discharge the 
paper from the binding table 29 to the stack tray 30. 

Moreover, data on the number of papers to be 
printed in the printer apparatus may be directly input to 
the control circuit through a connection cable or the like 

io instead of the paper detection, and may carry out a staple 
process by means of the electromotive stapler and a paper 
discharging process through the reverse rotation of the 
paper feeding motor upon receipt of the fact that the 
number of papers to be printed is reached. 

is It is a matter of course that the invention is not 

restricted to the embodiment described above but the 
invention can be variously changed within a technical range 
thereof and includes alterations. 

As described above, since the document binding 

20 apparatus according to the invention is externally attached 
to a printer apparatus such as a page printer and a paper 
discharged from the printer apparatus is arranged and bound 
through a staple, thereby automatically executing a binding 
process, it can contribute to an enhancement in a business 

25 processing efficiency. 

Moreover, the document binding apparatus provided 
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with the sensor for detecting a paper discharged from the 
printer apparatus and constituted to execute a series of 
binding processes in response to the ON signal of the paper 
detecting sensor carries out a self-operation irrespective 
of the control system of the printer apparatus and a 
communication between the printer apparatus and a control 
signal does not need to be performed. Therefore, 
connecting conditions are not restricted but a versatility 
is increased. 

Further, the paper feeding mechanism of the 
document binding apparatus according to the invention is 
constituted such that the paper lead-in roller and the 
paper discharge roller are driven by one motor to switch 
the paper lead-in operation and the paper discharge 
operation depending on the direction of rotation of the 
motor. Consequently, the occupied space of the mechanism 
section is decreased to produce an effect that the size and 
weight of the document binding apparatus can be reduced. 

Moreover, in the paper feeding mechanism of the 
document binding apparatus according to the invention, the 
paper lead-in driven roller provided in contact with the 
paper lead-in roller and the paper discharge driven roller 
provided in contact with the paper discharge roller have 
the gear-shaped sections. Therefore, when the paper gets 
out of a pair of upper and lower rollers during the paper 
lead-in and the paper discharge, the teeth of the driven 



roller are caught on the termination of the paper to 
further push the paper in the feeding direction. 
Consequently, the paper can be reliably discharged from the 
pair of rollers and the stability of the paper feed can be 
5 enhanced. 

Further, the paper arranging mechanism of the 
document binding apparatus according to the invention has 
such a structure that the paper arranging pusher for 
transversely pushing a longitudinal side of a paper put on 

10 the binding table to arrange a position in a transverse 
direction and the paper arranging rotation brush for 
sweeping the surface of the paper in the longitudinal 
feeding direction to arrange a position in a longitudinal 
direction are driven by means of one motor. Therefore, the 

15 occupied space of the mechanism section can be decreased 
and it is possible to obtain an effect that the size and 
weight of the document binding apparatus can be reduced. 

Moreover, the initial rotation position returning 
means using a spring is provided on the paper arranging 

20 rotation brush disposed on the cover. Therefore, when the 
cover is closed, the paper arranging rotation brush is 
automatically set into the initial rotation position, and 
the possibility that the lead-in operation of the paper 
might be hindered can be eliminated. 

25 Further, the document binding apparatus according 

to the invention has such a structure that the 
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electromotive stapler for binding a document is fixed and 
the side edge portion of the paper passes through the 
portion between the clincher section and the diver section 
of the electromotive stapler during the paper lead-in. 
5 Therefore, it is not necessary to provide means for moving 
the electromotive stapler toward the paper arranged on the 
binding table as in a conventional structure and means for 
inserting the led paper into the portion between the 
clincher section and the driver section of the 

10 electromotive stapler. Thus, the mechanism can be 
simplified and the size thereof can be reduced. 

Moreover, the paper led from the printer apparatus 
is guided to the portion between the clincher and the 
driver of the electromotive stapler by means of the paper 

15 guide provided on the back face of the cover. Therefore, 
it is possible to prevent the corner portion of the tip of 
the paper from hitting on the side surface of the 
electromotive stapler and being thus bent or to prevent a 
paper jam from being caused. Thus, a stable operation can 

20 be expected. 

Further, in the binding table of the document 
binding apparatus according to the invention, the non-slip 
member having a high coefficient of friction, for example, 
a rubber sheet is stuck onto the surface thereof. 

25 Therefore, even if the inclination angle of the binding 
table is set to be small, the paper put on the binding 
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table is not shifted by the friction of the paper led into 
the binding table, and a reduction in the height of the 
document binding apparatus and the stability of alignment 
of the paper are compatible with each other. 
5 Moreover, in the document binding apparatus 

according to the invention, the paper lead-in roller, the 
paper discharge roller and the paper arranging rotation 
brush are provided on the openable cover, and the paper 
feeding path is exposed if the cover is opened. Therefore, 
10 the paper put on the paper feeding path can easily be 
removed during a paper jamming accident and the roller can 
also be inspected and cleaned readily. 
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